Disc edge veins ofKraupa are anomalies ofthe retinal venous system in which blood flows from the retina through a single venous trunk at or near the edge of the disc instead of at its centre. We report two examples of patients with these anomalies and illustrate the appearance ofthe anomalies with fundus photographs and a fluorescein angiogram. In one patient the retinal vein exited the eye through the sclera at the margin of the optic disc; in the other it disappeared into the disc tissue near the disc margin.
Abstract
Disc edge veins ofKraupa are anomalies ofthe retinal venous system in which blood flows from the retina through a single venous trunk at or near the edge of the disc instead of at its centre. We report two examples of patients with these anomalies and illustrate the appearance ofthe anomalies with fundus photographs and a fluorescein angiogram. In one patient the retinal vein exited the eye through the sclera at the margin of the optic disc; in the other it disappeared into the disc tissue near the disc margin.
In 1915, Elschnig A 25-year-old man who came to our eye clinic for a routine eye examination had mild myopia, normal corrected visual acuities, and normal visual fields. Both of his optic discs were small in diameter, had a bevelled scleral margin, and were flat without evidence ofa physiological cup. The right disc had a striking anomaly of the retinal venous system in which all branches of the retinal vein joined in a common trunk that entered the bevelled disc margin inferonasally at 4 o'clock (Fig 1) . Stereoscopic views confirmed that this venous trunk disappeared into the scleral edge beneath the level of the retinal pigment epithelium and choroid. The superior temporal vein crossed the disc surface and joined the inferior temporal vein above the disc margin at 6 o'clock without giving off a branch into the central portion of the disc. The central retinal artery issued from the disc as superior and inferior arterial trunks, which probably came from a single central arterial trunk that was invisible beneath the disc surface.
Fluorescein angiography (Fig 2) showed smooth and progressive laminar flow in the venous branches and the common venous trunk between 17-3 and 22 5 seconds. The venous tree was uniformly opacified with dye at 23-4 seconds. There was no pooling (increased concentration) of dye in the peripapillary choroid near the entrance of the common retinal venous trunk at any time. The dye column in the trunk vessel disappeared from view at the scleral margin.
The choroidal filling was at first patchy but became complete between 18 and 25 seconds. CASE 2 A 35-year-old woman was examined in our unit for evaluation of eye movement abnormalities associated with advanced cerebellar degenerative disease. Her visual acuities and visual fields were normal and she had no significant refractive error. Examination of both ocular fundi showed striking anomalies of retinal veins and arteries at the optic discs. The discs were slightly smaller than normal in diameter, had a flat cupless surface, and had no major vessels entering or leaving the central region.
The right disc had four arteries with separate exits at the nerve head, each artery supplying one of the quadrants of the retina. No central retinal artery was seen. The retinal veins formed superior and inferior venous trunks that converged above and below the disc and then entered the disc tissue, probably joining as a central venous trunk beneath the disc surface. The left disc (Fig 3) also had four arteries with separate exits at the nerve head, each supplying a retinal quadrant, and there was no central retinal artery. All retinal venous branches converged into a common venous trunk that ran upward over the nasal disc margin and entered the disc tissue inside the disc margin at 11 o'clock.
Discussion
Our cases conform closely with Kraupa's descriptions of disc edge veins draining the retina through a single trunk (Optikusrandvene). The veins in our two cases differ from each other in the way they exit the eye. In case 1 the vein enters the wall of the scleral canal, whereas in case 2 it enters the nerve itself. Our examination of published drawings of disc edge veins showed similar differences. Kraupa's first case ' and von Herrenschwand's bilateral case2 resemble our case 1; Kraupa's second case3 and Oxilia's case4 resemble our case 2.
There is no published report of a histologically studied disc edge vein. Therefore, the various paths taken by such veins after they disappear from ophthalmoscopic view and pass into the orbital venous plexus remain a matter for speculation. Our two cases show clearly that disc edge veins can take at least two routes out of the eye.
Elschnig5 stressed the extreme rarity of disc margin arteries occurring in conjunction with disc margin veins. Our case 2 is noteworthy in this regard. It is an example in which multiple disc margin arteries supplying all quadrants of the retina were present in a patient who also had a 
